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ABSTRACT:   Aim: The goal of this paper was to present our experiences and results of treatment of gastric tumors using the per 
oral specimen extraction (POSE) technique. 
  Material and methods: A retrospective analysis of a group of patients treated with laparoscopic stomach wedge re-
section of gastrointestinal stromal tumor (GIST). 50 patients underwent laparoscopy due to the suspicion of GIST. In 12 
patients resected material was removed endoscopically per os (POSE). In the remaining 38 subjects it was evacuated 
through minilaparotomy. Mean age of patients treated using POSE technique was 65.6 years (48-81 years). There were 
9 women and 3 men in this group. 
  Results: Mean time of the POSE procedure was 92.5 min (40-160 min). Size of removed tumors ranged from 14 mm 
to 40 mm (mean: 25 mm). The mean length of hospital stay was 3.2 days (2 to 8 days) for patients treated with POSE. 
One patient (8.3%) required longer hospitalization (8 days) due to the presence of a fluid collection at the site of 
gastric suture. This patient was treated conservatively. One patient (8.3%) was diagnosed with surgical site infec-
tion (wound at the navel after an optical trocar). Histopathological examination confirmed radical excision in all of 
our patients (R0). 
  Conclusions: It seems that the POSE technique is the next stage of development of minimally invasive surgery and 
may constitute a link in evolution of natural orifice transluminal surgery techniques. The removal of the postoperative 
specimen through the oral cavity is an attractive, effective, and safe method despite its many limitations. 
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INTRODUCTION
Minimally invasive techniques play an increasingly more im-
portant role in gastric surgery [1]. Application of laparosco-
py in the treatment of gastric tumors has numerous benefits, 
such as reducing postoperative pain, shortening hospital stay, 
early patient mobilization, or better esthetic effect [2,3,4]. Ho-
wever, conventional laparoscopic techniques usually require 
enlarging one of the wounds in order to remove the excised 
material. It increases the risk of trocar site complications, 
such as infection or incisional hernia [5,6]. In order to re-
duce that risk, techniques have been developed that enable 
evacuation of tissue material via natural body orifices [7]. It 
eliminates the risk of minilaparotomy, thus decreasing the 
risk of wound-related complications and producing better 
cosmetic effects [8]. 
Per oral specimen extraction (POSE) is one of the methods used 
for removing postoperative specimen. This route is usually re-
served for surgery of the upper gastrointestinal tract, particu-
larly the stomach. It involves intraoperative gastroscopy and 
removal of the specimen using endoscopic tools. 
The goal of the paper was to present the experiences and early 
results of the treatment of stomach tumors using per oral spe-
cimen extraction technique. 
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METHODS
We conducted a retrospective analysis of patients who had un-
dergone laparoscopic wedge stomach resection due to a suspi-
cion of a gastrointestinal stromal tumor (GIST).The procedu-
re was performed in patients with submucosal gastric tumors 
identified based on imaging studies and endoscopic exami-
nation, in whom neoplastic process of endothelial origin was 
excluded.Each patient had undergone gastroscopy in the pre-
operative period in order to establish location of the lesion, its 
diameter, and to obtain biopsy specimen for histopathological 
examination. Contrast computed tomography was performed 
in all patients to exclude possible metastases and to document 
tumor location relative to neighboring organs. Early treatment 
results, such as: procedure duration, number and type of po-
stoperative complications, course and length of hospital stay 
after the procedure were analysed. 
SURGICAL TECHNIQUE
The initial phase of the laparoscopic per oral specimen extrac-
tion (POSE) were condacted in a simmilar manner to conven-
tional laparoscopy. Intraoperative gastroscopy was subsequently 
performed to confirm exact location of the tumor. After con-
firming its location, gastric region containing the tumor was 
freed and dissected. 
After the appropriate gastric region had been freed, the lesion 
was excised with a tissue margin using a harmonic knife. The 
specimen was placed in a latex coverand subsequently seized 
with a loop or Dormia Basket. In a next step the endoscope 
together with the specimen were removed through patient’s 
mouth.The opening in the stomach wall was closed with an 
absorbable continuous suture. The endoscope was then rein-
troduced into the stomach in order to review tightness of su-
tures and to confirm gastric patency. Subsequent stages were 
no different from a standard laparoscopic procedure. Hemo-
stasis was checked, pneumoperitoneum was deflated and tro-
car wounds were closed in a typical manner. 
MATERIAL
We analyzed medical records of patients treated with mini-
mally invasive surgery due to a diagnosed submucosal tumor 
between July 2010 and July 2016. Fifty patients underwent lap-
aroscopy over that period for suspected GIST of the stomach. 
In 12 patients resected material was removed per os using an 
endoscope (POSE). In the remaining 38 patients tissue was ex-
tracted through minilaprotomy by widening a trocar wound. 
A decision to remove the lesion through the oral cavity was 
made based on tumor size and intraoperative assessment of 
technical possibilities of extraction.
Mean age of patients treated with POSE was 65.6 years (48-81 
years). The group consisted of 9 women and 3 men. In 4 patients 
(33.3%) the character of the lesion could be verified preopera-
tively. In the remaining 8 subjects (66.7%) the lesion was iden-
tified after histopathological examination of excised specimen. 
None of the patients treated with laparoscopy due to submu-
cosal gastric tumor were preoperatively diagnosed neither with 
metastases to distant locations nor to regional lymph nodes.
Study group characteristics are presented in Table 1. 
RESULTS 
Table 2 presents tumor characteristics, locations, and the ex-
tent of resection. 
Mean time of POSE procedure was 92.5 min (40-160 min). Size 
of the excised tumors ranged from 14 mm to 40 mm (mean: 
25 mm). In four cases per oral removal of the lesion was at-
tempted, but the tumor could not be safely passed through the 
gastric inlet due to its size (over 4 cm). In those cases per oral 
tumor removal was relinquished and the tumor was evacuated 
through minilaparotomy via trocar wound. In all patients op-
erated on using POSE method oral fluid administration was 
commenced on the day of surgery. Ten (91%) patients toler-
ated oral fluids well on the first day. Oral diet was tolerated 
well by 9 (82%) patients on the second day after surgery. All 
(100%) patients were mobilized on the day of the procedure. 
The mean length of hospital stay among patients treated with 
POSE technique was 3.2 days (2 to 8 days). One patient (8.3) 
required prolonged hospitalization (8 days) due to the presence 
of a fluid collection at the suture site. That patient was treated 
conservatively. One patient (8.3%) was diagnosed with surgi-
cal site infection (trocar wound at the navel). No other post-
operative complications were noted in the group of patients 
after per oral specimen extraction procedure. 
Histopathological examination confirmed radical excision (R0) 
in the entire study group of patients. 
DISCUSSION
Gastrointestinal stromal tumors (GIST) are rare [9], but pose 
a significant clinical problem due to their unpredictable co-
urse. The basis of the treatment is the local excision with a 
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margin of macroscopically healthy tissues. Unlike malignant 
tumors of endothelial origin, GIST tumors rarely metastasize 
to lymph nodes; thus, it does not seem necessary to remove 
regional lymphatic system [10]. These characteristics suggest 
that minimally invasive surgical techniques might be particu-
larly useful in the treatment of those types of malignancies. 
Since those tumors develop in the deep layers of the gastro-
intestinal system [11] and are often covered with unchanged 
mucosa, preoperative evaluation is not easy. Successful histo-
pathological verification requires a biopsy of deep layers of the 
wall, while collection of tissue samples during standard endo-
scopy might not yield positive result. In our group of patients 
treated using POSE technique, preoperative verification of the 
lesion was successful in 33.3% of cases. In the remaining cases 
gastrointestinal stromal tumor was suspected despite the lack 
of unequivocal confirmation. Therefore, those patients were 
referred for the local excision of the suspicious lesion and the 
same treatment as in GIST.
The concept of natural orifice transluminal endoscopic sur-
gery (NOTES) arose together with the development of the 
minimally invasive surgical techniques [7]. Even though this 
method has not become fully established in the field of sur-
gery, some of its elements are becoming increasingly popular. 
The per oral specimen extraction technique is a kind of link 
between conventional laparoscopy and NOTES. The  natural 
orifice specimen extraction (NOSE) technique is most fre-
quently used in colorectal surgery. It is also used in surgery 
of the upper gastrointestinal tract (as in the case of above-
-discussed group).
The POSE method may be used both for the treatment of neo-
plastic lesions, as well as of other diseases (e.g. sleeve gastrec-
tomy) [13,14]. However, despite many advantages it is not wi-
thout limitations. One of those limiting factors is the size of 
extracted specimen. Gastric cardia, the narrowest space the 
specimen needs to pass through, is crucial to the POSE tech-
nique. The ability to transfer the specimen without too much 
resistance determines the safety of this procedure. In our ma-
terial POSE was attempted in 4 patients, but due to the size 
of excised tissue the procedure was foregone, as there were 
concerns regarding its safety. In those cases it was necessary 
to perform minilaparotomy and specimen were removed in 
the same manner as in conventional procedures. Therefore, 
the POSE method appears to be inapplicable to larger tumors 
(in our material the largest tumor excised through POSE was 
4 cm in diameter). It is worth noting that small tumors, which 
can be removed through oral cavity, do not usually require 
extensive minilaparotomy and may be also extracted through 
a slightly enlarged trocar wound. 
Two approaches to gastric resection for GIST have been used 
at our Department. At the beginning, wedge resections using 
endoscopic staplers were performed. With time, procedures 
involving local tumor excision using a harmonic knife with 
subsequent closing of the stomach wall with continuous su-
tures became more popular. In the first method it is not po-
ssible to remove the specimen through the mouth, as while 
cutting the specimen away, the stapler closes access to the 
stomach lumen. Therefore, POSE may be used practically 
only in cases of tumor excision that do not involve a stapler. 
There are reports in the available literature of POSE during 
procedures performed using a stapler, but in such cases ap-
plication of this technique seems controversial. During the 
procedure specimen is initially excised with a stapler. At suc-
cessive stages stomach wall is incised, the specimen is placed 
in the lumen of gastrointestinal tract and removed through 
oral cavity. At last, stapler closes the opening in the stomach 
and a small fragment of gastric wall is removed through a 
trocar wound [14]. 
When POSE is used in the treatment of intramural gastric 
tumors, the procedure differs from the standard laparoscopy 
only in the way of the removing of the specimen. Currently, 
endoscopic staplers are no longer used for gastric resections 
for intramural tumors at our Department due to the fact that 
application of a stapler requires somewhat more extensive 
resection compared to local excision and closing of the wall 
with an absorbable suture.  In our opinion, the use of staplers 
increases the extent of resection and the risk of postoperative 
gastric stenosis. 
One more issue should be noted: POSE requires an additional 
person in the operating theater – a capable and experienced 
endoscopist, who will be able to remove the specimen through 
the oral cavity using endoscopic tools. Additional equipment 
is also necessary, although in this case basic instrumentation, 
such as: endoscope, endoscopic loop or Dormia Basket, sho-
uld suffice.
However, compared to conventional procedures, POSE re-
quires the involvement of more people and additional equip-
ment. The insufficient number of doctors in Poland as well as 
financial constraints on hospitals may argue against use of this 
Tab. I. Group characteristics
Age 65,6 lat (48–81 lat)
Women 9 chorych (48%)
Men 3 chorych (52%)
BMI (Body Mass Index) 28,1 kg/m2 (22,6–38,7)
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CONCLUSIONS
It appears that POSE method is another step in the develope-
ment of minimally invasive surgery and may constitute a link 
in evolution of natural orifice transluminal surgery techniqu-
es. Per oral extraction is an attractive technique, but because of 
its limitations it fails to provide the expected benefits. Having 
that in mind, one should hardly expect a sudden upsurge in the 
popularity of POSE. It seems that this technique may become 
popular only in the centers specializing in minimally invasive 
surgery and it is unlikely to be common in everyday practice of 
smaller, non-clinical wards. 
technique in everyday surgical practice. Another argument ra-
ised by the proponents of NOTES is, that it allows avoiding a 
minilaparotomy, thus reducing the risk of surgical site infec-
tion or the developement of incisional hernia [2,3]. In cases of 
small lesions percutaneous removal of the tumor requires only 
a small extension of the trocar wound. It seems that slight wi-
dening of one of the wounds should not significantly impact 
the risk of infection. In cases of larger lesions avoiding mini-
laparotomy seems more significant, but one should remember 
that extraction through oral cavity might not be technically po-
ssible due to a disproportion between the specimen size and 
the diameter of gastric cardia. 
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